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Abstract.— The paper presents four cases of territorial ant colonies interfering in the course of 
Fbrmica sauguinea Latr. raids against slave species which nest next to or in their territories. In 
three cases, Fbnnica rufa L., when protecting its own territory, forced out (one case) or held (two 
cases) a raiding column of E sanguinea, thus “saving” local Formica fusca L. nests from danger. 
In one case, fuligimsus (Latr.) did not XeidiR sanguinea column pass its territory; to reach 

its target (a colony of Formica cinerea Mayr), the column had to by-pass the foreign territory. 
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Introduction 

Ant assemblages have a hierarchic structure. They are 
dominated by territorial species, that defend their foraging 
areas (territories) (Pisarski 1973, 1982, Vepsalainen and 
Pisarski 1982, Savolainen and Vepsalainen 1988). Nests of 
territorial ants form centres of spatial organization of local 
assemblages (Savolainen and Vepsalainen 1988, Savo¬ 
lainen et al. 1989). Subordinate (non-territorial) ant 
species may live in a dominant’s territory, but their abun¬ 
dance there is smaller (Punttila et al. 1991), foraging activ¬ 
ity reduced, reproductive potential lower, and they may 
nest only at a certain distance from the dominant’s colony, 
a distance determined by factors affecting its social orga¬ 
nization (Pisarski and Vepsalainen 1989). The relations 
between Fonnica polyctena Forst. (dominant species) 
and F. fusca L. (subordinate species) perfectly reveal the 
essence of the matter (see Savolainen 1990, 1991). 

Under certain conditions, however, the proximity of a 
stronger partner appears to be advantageous to subordi¬ 
nate species. As Punttila et al. (1996) have found, competi¬ 
tion between wood ants of the Fonnica rufa group and F 
sanguinea Latr. has an indirect effect on the distribution 
and abundance of the slave species {F fusca waOl F leniani 
Bondr.). Recently, I described - beneficial to colonies of F 
cinerea cinerea Mayi* and F fusca - direct interference of 
Lasius fuliginosus (Latr.) (the dominant of the local 
assemblage) in the course of F sanguinea raids (see 
Czechowski 1999). In the present paper, I describe further 
facts illustrating the role of territorial species in stabilizing 
multi-species ant assemblages. 


Study area and species 

The observations were carried out in early July 1999 in 
a complex of sandy dunes gradually overgrowing with pine 
forest near Tvarminne in southern Finland. Early July is 
usually the time when Fonnica sanguinea conducts its 
slave raids there. In addition to F sanguinea, the follow¬ 
ing species took part in the events described: F'. rufa L., 
Lasius fuliginosus, F fusca and F cinerea cinerea. 

F. (Raptifonnica) sanguinea nests in successional 
forest habitats. It is a facultative slave-maker that raids 
species of the subgenus Servifonnica For. They are 
aggressive ants and during their raiding period they do not 
respect the boundaries of other species’ territories. In the 
study area, F. sanguinea nests were distributed mostly 
along the edge of sand dunes and the pine forest or a little 
below the edge. 

F (Fonnica) rufa nests mainly in mature coniferous 
forests and also enters mixed and deciduous forests. It is a 
territorial species. In the study area, monocalic colonies of 
F. rufa (and of other wood ants) nested in the forest, most¬ 
ly at the foot of the dune belt. 

L. (Dendrolasius) fuliginosus is a dendrophile and 
oligotope of stable deciduous forests which also enters 
mixed and coniferous forests. It is a territorial species. A 
colony nesting in a small forest patch on the dune slope 
was the subject of the present observations and of earlier 
ones (see Czechowski 1999). 

F. (Servifonnica) fusca is a eurytopic (ubiquitous) 
species. These non-aggressive and non-territorial ants are 
the most frequent slave species oiF sanguinea and hosts 
to temporary socially parasitic wood ant species. 
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Fi^ire 1. Dune habitat at Tv^arminnc - the area of the F. rufa-F scnujuinea-F fuscci conflict. The 
arrow indicates the place of a (big) mound of F rufa on the edge of the forest. Between the forest and 
an open dune there is a moss-covered ecotone belt settled by F fused. Nests of F saidjuhted are sit¬ 
uated on the upper edge of the dune on the left and inlying (photo W. Czechowski). 


R (Serviforuiica) cinerea is an 
oligotope of dry habitats (wooded and 
open ones). These are aggressive, ter¬ 
ritorial ants that generally form vast 
polydomous nest systems. The species 
is also enslaved by F. sducjn'ntea (see 
Czechowski and Rotkiewicz 1997). In 
the study area, these ants were typical 
for early phases of succession, and 
ones that nested even in sheer sand. 

Obskkvations 

I observed four times that a colony of 
a territorial species clearly exerted 
influence on the course (and partly on 
the results) of F. senujuiuea raids. In 
three cases, F nifd interfered when 
F sam/uhfea attacked F fd.sca colonies 
within its territory. In one case, L. fnlig- 
hiosiLs hindered a column of slave-mak¬ 
ing ants from passing through its terri¬ 
tory The column was heading for a nest 
complex of F cinerea situated behind 
the//. fuUginosm territoiy The details are given below. 

On 1 July, F siuajuinea (nesting on the dune slope in a 
tuft of heather) attacked a F fnsca nest situated 18 m 
away. The nest was located on the forest edge, merely 3.5 
m from a small (0 45 cm, h 40 cm) mound of F rufa. The 
presence of wood ant foragers on young aspens growing 
round the F fuFca nest indicated that the nest was within 
the territory of a/J rufa colony. The raid was first noticed 
at about 19 hours when it still was at the initial stage. An 
hour later, it was intensive; F sanf/uinca workers had 
taken over the entire/? fusca nest area (about 0.25 m2) and 
they were beginning to carry home captured F fusca 
pupae (very rarely) and dead F fusca ants. F rufa reacted 
to this by forming a dense cordon in the foreground of the 
conflict close to their nest. The cordon was 30-40 cm long 
and consisted of several dozen workers. In 30 min, the cor¬ 
don moved about 30 cm, reached the middle of the nest ter¬ 
ritory oiF fusca and ousted F sangulnea from there. Both 
sides clearly avoided confrontation and direct encounters 
between them were rare. At the same time, F sanguhica, 
robbed freely pupae from the part of the F fusca nest that 
was not protected by/? I'ufa. 

The observations were stopped at about 20 hours but 
continued on the following morning. The entire nest area of 
F fusca was then occupied and densely penetrated by over 
100 F rufa workers. F fusca did not reveal its presence. 
F sangulnea ants were dispersed and kept at a distance 
(about 1 m). They were busy carrying corpses, this time of 
their own nestmates, from the battlefield to the nest. This 
suggested that F sanguinea had fought with F rufa 
because F fusca could not be suspected to cause notice¬ 
able losses among the attackers. F sangulnea withdrew 
completely during that day and conducted no raid till the 
end of the observations (9 July). 


Two more conflicts obseiwed between /? rufa and 
F sanguinea took place on a much larger scale. In these, 
a big/? rufa colony (the mound was 0 150 cm, h 50 cm) 
nesting on the forest edge below the dune, and two /? san- 
gulnea colonies, that nested on the upper edge of the dune, 
90 m from each other, competed. The territory of wood ants 
comprised a patch of forest and a fragment of a treeless 
ecotone belt where the sand was covered with a layer of 
low moss (Fig. 1). Under the moss, numerous nests of 
/? fusca were dispersed. 

On the morning of 5 July, one of the /? sanguhica 
colonies, 80 m from the F rufa mound, started a raid 
towards the ecotone. The ants had traversed the wide zone 
of sand, reached their target and started plundering the 
colonies of /? fusca. In this way, moving from one /? fusca 
nest to another, F sanguinea covered an area of about 
50 m2 seizing a huge number of pupae, and at about 14 
hours reached an area controlled by F rufa. Wood ant 
workers formed, 17 m from the mound, an arched, 10 m long 
mobile cordon along the boundai-y of the territory. Although 
not dense (individuals were dispersed every dozen or so 
cm), the cordon proved impassable for /? sangulnea. 
However, F. fusca, fleeing with their pupae from the danger 
zone, passed through the cordon freely. No encounters 
between F. sangulnea and F. rufa were observed but along 
the route of the raid there were seen maimed blood-red ants 
returning to their nest, some with their gasters cut off. 
F. fusca could not have caused such injuries. 

The raid of F. sa?igumea lasted until the evening. 
Throughout the time, F. rufa maintained its cordon which 
divided the ecotone belt and the F. fusca population living 
there into two parts: one left a prey to F. sangulnea and 
the other effectively protected by the colony of the territo¬ 
rial species. 
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Fi^ire 2. Patch of forest on the dune slope occupied by the L. fuli()iu()SHs colony. The photograph 
was taken from the direction of the F. sangiitHca nest. The route of the raid ran along the right edge 
of the territory of L. fnlUjinostLs which was identical ^^ith the area covered with litter. The nest com¬ 
plex of F. ciuerea, the target of the raid, is on the top of the dune in the central-left part of the picture 

(photo W. Czechow'ski). 


On the following day, another R .satujuhtea colony, liv¬ 
ing over ()() m from the mound of/? /v/Zr/, repeated the same 
scenario and invaded R fused colonies in the ecotone from 
the opposite direction. This time, the cordon made by wood 
ants was 8-10 m from their nest, it was 8 m long and as 
effective as the previous one. 

On () July, yet another/? raid was observed, 

but this one was interfered with by L. fu/u/hiosus that 
nested in a forest „islet“ on the dune slope (see 
Czechowski 1099). This raid had been preceded (on 3 and 
4 July) by R saiujuiuea'^ two failed attempts to pass 
through the/. fulUfiuosus colony. These raiding attempts 
were abandoned at the very beginning after the raiders 
had come up against a cordon of L. fuUgiuosus posted on 
the boundary (Fig. 2). Before that, single R sauguluea 
scouts had moved over the alien territory freely, which was 
possible because in L. fuUgiuosus dispersed penetration 
is very poor and, in that particular case, most routes ran in 
tunnels (see Czechowski 1999). 

In the end, the raid aiming at a R ciuerea colony was 
conducted along a route b^^jassing the territory of/, fulig- 
iuosus. In a straight line through the territory, the R 
ciuerea colony was about 50 m from R sauguiuea nest 
but the route was 00 m long. That route was also more dif¬ 
ficult because it ran steeply upwards on dry, loose sand 
instead of on compact moss and litter covering the territo¬ 
ry of /. fu/igiuosus (Fig. 2). 

The raid began at about 14 hours. At 18.00, after a fierce 
battle with R ciuerea (as is usual during a conflict between 
these species; see Czechowski 1975,1977) {he R sajiguitiea 
ants managed to conquer superficially (see Czechowski and 
Rotkiewicz 1997) ihe R sauguiuea nest complex. After yet 
another hour, they started to pull pupae of sexuals out to the 


ground surface and then dragged them 
with gi*eat difficulty to their nest (these 
pupae were the only loot of R sa)t- 
guiuea). It was a characteristic feature 
of this raid that throughout its course a 
considerable proportion (about 50%) of 
R sauguiuea workers returning to 
their nest carried a conspecific individ¬ 
ual. Individuals "destined” to be carried 
were collected by their carriers directly 
from the battlefield or, later, pulled out 
of the seized nest. 

The route w^hich had been used by 
sauguiuea was the shortest of all possi¬ 
ble ones that bypassed the territoiy of/. 
fuUgiuosus. A considerable fragment of 
it (about 20 m) ran along the veiy edge 
of the boundar>^ (Fig. 3). Througliout the 
two-day raid, the other side of the 
boundaiy along this semicircular part 
was densely lined with /. fuUgiuosus 
ants w^hich prevented WiG R sauguiuea 
column from taking any short-c‘ut. 

The attacked nest system of R ciue¬ 
rea was situated 9 m from the edge of the 
/. fuUgiuosus territory. During the first day of the conflict 
(the raid was repeated, but less intensively, on the following 
day), Home R saugu if tea workers tried to return to their nest 
not by the shortest route possible. They headed straight for 
the foreign territory, but there they were stopped by a loose 
cordon of/. fuUgifiosus (Fig. 3). T\ieRsattguiuea workers, 
without tiying to push their way through, turned back to the 
area of the conflict with R ciuerea (about 10 m steeply up and 
along diy sand) and there they joined the proper return 
stream of the raid. That was particularly difficult for individ¬ 
uals burdened with a load. This time, there were no fights 
between A.and/. fuUgiuosus. Earlier, in a simi¬ 
lar situation, in spite of all their aggressiveness and physical 
strength, R. sauguifiea was virtually helpless when confront¬ 
ed with the determination of /. fuUgitiosus and with their 
remarkable chemical weapon (Czechowski 1999). 

Discussion 

Wood ants and Ronuica sauguiuea are highly compet¬ 
itive species. As Punttila et al. (1996) have shown basing 
on the topical state of ant communities, competition 
between them indirectly affect populations of some R. sau¬ 
guiuea slave species. The findings presented in this paper 
reveal (at least partly) the mechanism of this phenomenon. 
Wood ant colonies (as well as colonies of some other terri¬ 
torial ants), while protecting their own territories, do not 
enter raiding columns of R. sauguiuea bound for slave 
species nests situated within their foraging areas. Of 
course, anything that keeps the slavemakers away from 
their potential victims is positive to them. On the other 
hand, however, it is a fact that subordinate species that live 
in a dominant’s territory are subject to certain restrictions 
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Figure 3. Course of the R smiguinea raid in relation to the territory of 
L. fuliginosus (a - F. sanguined nest, b - R einerea nest complex, c - 
intentional raid direction, d - actual raid route, e - direction of home-com¬ 
ing attempts of some R sanguined individuals, f - cordon of L. fuliginosus 
workers, g-L. fuliginosus territory; see also Fig. 4 in Czechowski 1999). 

(see Introduction). It seems advisable to undertake com¬ 
parative studies into the profit and loss account in 
Servifonnica ants (especially/>/, syy/) within and outside 
territories of territorial species (particularly those of wood 
ants) in areas controlled hy R sanguined. 

F. sangumea is a common species, and it frequently 
occurs in great numbers. This is coupled with a possibility 
of partial overlapping of the influence zones of nearby 
colonies. It is not uncommon that during one season the 
same nest of a slave species is plundered, in turn, by dif¬ 
ferent R saiiguinea colonies, and during periods of partic¬ 
ularly intensive activity of R sangulnea, routes of raids 
from foreign colonies criss-cross or converge at the com¬ 
mon goal (Czechowski, unpubl. data, see also Czechowski 
1993, 1994). It is conceivable that R sanguinea, being a 
facultative slave-maker - for which possession of slaves is 
not conditio sine qua non for the existence of its colonies 
but only a kind of luxury for them - may locally extermi¬ 
nate populations of slave species. Therefore, in areas 
where R sanguinea occur, the role of colonies of territori¬ 
al ants as structure-building elements of multi-species 
assemblages is very special. These species not only decide 
the spatial organization of ant assemblages but they also 
are a factor in retaining species diversity. 
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